electroporation the use of oligonucleotides, dendrimers, lipoplexes and inorganic nanoparticles. Gene gun and electroporation are the commonly used techniques. Lipoplexes and oligonucleotides are also used in treatment of some diseases (Slivac et al., 2017; Figure 1 . Kaji EHet al., 2001; ) Cancer is a disease occurs due to abnormal growth of cells as well as their ability to spread from one body parts to the other body parts (Swisher et al., 2017) . Lump formation is the primary sign of cancer and other includes abnormal bleeding, unexpected weight loss, alteration in bowel movement and prolonged cough. There are about more than hundred kinds of cancer affecting the people worldwide (Stefani et al., 2017) . At the early stage it is difficult to detect but there are some possible signs that the cells show when they are going become malignant. The avoidance of apoptosis (programmed cell death), promotion of blood vessel construction, uninterrupted growth and division even when it's not needed and formation of metastases which spreads from the primary site to other secondary sites within the host's body (Ibrahim et al., 2015) . On an average about1 in 1,000 pregnant women is affected by cancer that also affect fetal. The breast cancer, cervical cancer, leukemia, lymphoma, melanoma, ovarian cancer and colorectal cancer are the most common cancers found during pregnancy (Salani et al., 2015) .
Canceris categorized by the type of cells which the tumor cells look like with. These types include carcinoma, lymphoma, sarcoma, germ cell tumor and blastoma. Carcinoma: the cancer which is derived from the epithelial cells (Tran et al., 2014) . The cancer of the breast, lung prostate, pancreas and colon are of the carcinoma type. Sarcomaarises from the connective tissueand it affects to bone, cartilage, fat, nerve cells. Normally each cell develops from cells initiating in mesenchymal cells (Kumar, 2017) . Lymphoma and leukemia arise from the hematopoietic cell that matures in the blood and lymph nodes after leaving the bone marrow (Goetsch et al., 2017) . Germ cell tumor is derived from pluripotent cells and they are not easy to predict at the early stage in both tests and ovary ( Oosterhuis et al., 2017) . Similarly, blastoma develops from the precursor cells or embryonic tissue. The carcinoma, sarcoma or blastoma words are used as a suffix and the Latin or Greek word for the organ or tissue of origin is used as the root (Taylor, 2017) . For example, cancers of the liver parenchyma derived from the epithelial cells are called Hepatocarcinoma. However, for common type of cancers the English name of the organs are used like ductal carcinoma is most common reason of deaths in the breast cancer due to metastasized ( Grossman Mileski et al., 2017; et al., 2008; Jeon et al., 2007) (Figure 2 and 3 Cancer is multifactorial disorder but the major causative factors areisogenetics and epigenetics type (Vineis et al., 2014) . In genetics, a cell with normal function and growth has to be altered in order to cause cancer. Oncogenes and the tumor suppressor genes are the infected genes (Liuet al., 2014) . Oncogenes promote cell growth, reproduction and tumor suppressor genes suppress the cell division and www.ajpp.in survival of the cell. Due to the disabling of the tumor suppressing genes, there will be the over expression of the oncogenes that leads to convert the normal cell into tumor cell (Bradneret al., 2017) . Mutation, translocation of chromosome and mitosis errors is strongly involved in the alteration in DNA integrity and its function. Due to replication of the altered DNA infected genes extensively damage the cell (Bartek et al., 2017) . Sometimes cell can undergo self-disruption that is apoptotic process may trigger the transfer of infected mutated cell from parents to their offspring which further starts to divide and become cancerous (Davidson et al., 2017; Merlo LM et al., 2006) (Figure 4 ).
In epigenetics conditions the action of both endogenous (diet related macrophage and neutrophil increase ROS, RNS) and exogenous agents (smoke, radiations, metals, viruses and other genotoxins) further leads to DNA damage (Ow et al., 2017) . The damage to DNA alters MiRNA. The various DNA repair genes help to repair the damage but in case of DNA repair deficiency the chances of somatic mutations and epigenetic alterations are too high (Crean et al., 2017) . Now the multiplication of altered field defect with driver mutations will progress the cancer (Neureiter et al., 2014; Kanwal et al., 2012 ) ( Figure 5 ).
In the last few decodes number of techniques has been used to prevent somatic and genetic mutation, as well as targeting the hyper immune cells but all have failed to suppress the cancer growth. Recently, some of the antibodies are targeted to specific cells, technique is CAR-T therapy. CARs are the receptors which help in the binding of the specific antibody to a T cell with the help of coding sequence placed inside the retrovirus (Poirot et al., 2015) . Adoptive cell transfer is also www.ajpp.in successfully treated the cancer using CARs. The T-cells from the patient are collected and then they are modified in such way so that they can recognize the cancer cells and kill them. The CARs is having three domains i.e. ectodomain, transmembrane domain and endo domain (Kenderian et al., 2017) . The ectodomain is present outside the cell, exposed to the extra cellular space and extra cytoplasmic. The ectodermal domain is exposed to the extracellular space as like cell surface receptor. In the endoplasmic reticulum the protein is leaded by signal peptide. The scFv is usually an antigen recognition region although many other regions also exist (Kershaw et al., 2013) . Anything having high affinity to the target site can be used as an antigen recognition region. The link between the antigen binding domain and transmembrane domain is spacer region (Richter et al., 2017) .So the spacer regions of antigen binding domain help to recognize and make link with antigen recognition for e.g. IgG .
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The transmembrane domain extents the membrane. The functional ends of the receptor behave as endodomain (Zani et al., 2015; Zhang et al., 2017) (Figure 6 ).
Gene therapy for leukemia treatment
Leukemia is group of cancers which starts in the bone marrow and results in proliferation of white blood cells that are known as leukemia cells (Petrella et al., 2015) . The common symptoms are bleeding and bruising problems with slight fever and tiredness. There is also increased risk of infection after the minor sickness of exposure toward non-healthy environment. The causes of the leukemia are ionization radiation, smoking, Down syndrome and prior chemotherapy. Leukemia have four types like acute lymphoblastic leukemia (ALL), chronic lymphocytic leukemia (CLL), acute myeloid leukemia (AML) and chronic myeloid leukemia (CML) (Modak et al., 2014) . The diagnosis of the leukemia includes complete blood counts and bone marrow examination as per the symptoms. It is not necessary that the blood tests confirm that the person is having leukemia and it's most common in the early stage. In some situations a lymph node biopsy is too necessary to diagnose certain types of leukemia (Soni et al., 2015) . MRI, X-ray or ultrasound also use to check the hurdles which are arise due to leukemia. The lymph nodes present in the chest will be checked by non-inventive the CT scanning (Latifi et al., 2015) .
The gene therapy for the leukemia treatment is considered as the first gene therapy. The patients with refractory B-cell precursor acute lymphoblastic leukemia (ALL) are treated with tisagenlecleucel (Wells et al., 2017) . Tisagenlecleucel is a technique which includes a chimeric antigen receptor(CAR) T-cell therapy in which the patient specific immune cells is used to treat the leukemia. The CAR-T cells are the recombinant cells which are having tumor antigen specific antibodies. The approval for the kymriah was firstly given by FDA in July 2017 (Bach et al., 2017) . CAR-T cells have three parts: a transmembrane domain, extracellular antigen recognition domain of the (singlechain variable fragment) scFV and an intracellular T cell www.ajpp.in Figure 5 . Epigenetic pathology of cancer (Kanwal et al., 2012) Figure 6. Chimeric Antigen Receptor (Zhang et al., 2017) activation domain of CD3ζ. The CAR-T therapy targets specifically CD19-positive ALL. In CAR-T therapy the patient's T cells are collected and genetically modify them with a receptor which will specifically target CD19 that are present on the surface of the cancer cells (Olweus, 2017) . After modification these cells are transferred to the patient to kill the malignant cells in a specific area without any toxicity. For the CAR-T therapy the patient should have the age of 25 or above. The trails of 63 pediatrics and adult patients with ALL leads to its approval. The overall remission rate was about 83%-84% after 3 months of treatment with Kymriah (Hallek, 2014) . The Tisagenlecleucel is having a boxed warning for CRS that is a response which can activate the proliferation of CAR-T cells leading to high fever and flu like symptoms. To treat the severe CRS, FDA has approved Tocilizumab, which is commonly known as Actemra in patients aged 2 year or above (Valecha et al., 2017) . The approval of tocilizumab was based on the treatment of the 69% patients from CRS within 2 weeks by giving 1 or 2 doses of drug. Kenneth C Anderson, MD, American Society of Hematology president, of the Dana-Farber Cancer Institute in Boston said "The approval of CAR T-cell therapy for pediatric leukemia marks an important shift in the blood cancer treatment paradigm" (Ding et al., 2017) . CAR-T therapy has been approved after evaluating the risk and mitigation strategy that requires hospitals and clinics for safe and effective delivery of drug. The health professional staff should be trained with the proper knowledge of recognizing the CRS and neurological event. Recently, a drug is developed by Novartis for the treatment or malignancy but its treatment cost for a Patient is $475,000 (Brower et al., 2017; Zhao L et al., 2018) (Figure 7) . Conclusion
Now a day's gene therapy is an efficient technique used to treat various types of disorders like monogenic, polygenic and infectious diseases. However, from the last few years the cancer is the major illness infecting the mankind. The leukemia commonly known as blood cancer is a silent and running with a big mortality rate. Basically the over proliferation of hematopoietic cells give birth to leukemia. Presently, gene therapy for leukemia includes the kymriah treatment which was recently approved by the FDA in July 2017. Its foremost target is CD19 ALL in a specific way with negligible chances of organ toxicity. In this therapy the WBC of the patients are collected and modified and further use to kill cancerous cell in his own body. So due to less side effect of kymriah as compared to the other medications it is using as lifesaving therapy because it kill only the leukemia cells without damaging to the normal cells functioning.
Clinical Implications
The CAR-T Therapy is based on the adoptive cell transfer technique. In starting, CAR-T therapy was restricted to some of the small trails but now days it is being used for the treatment of acute lymphoblastic Leukemia and lymphomas.
